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R=H; liquiritigenin 
R=OH; naringenin 



2— hydroxyisofiavanone 



R=H; daidzein 
R=OH; genistein 
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1 GAGCAAAGAT CAAACAAACC AAGGACGAGA ACACGATGTT GCTTGAACTT 
51 GCACTTGGTT TATTGGTTTT GGCTCTGTTT CTGCACTTGC GTCCCACACC 
101 CACTGCAAAA TCAAAAGCAC TTCGCCATCT CCCAAACCCA CCAAGCCCAA 
151 AGCCTCGTCT TCCCTTCATA GGACACCTTC ATCTCTTAAA AGACAAACTT 
201 CTCCACTACG CACTCATCGA CCTCTCCAAA AAACATGGTC CCTTATTCTC 
251 TCTCTACTTT GGCTCCATGC CAACCGTTGT TGCCTCCACA CCAGAATTGT 
301 TCAAGCTCTT CCTCCAAACG CACGAGGCAA CTTCCTTCAA CACAAGGTTC 
351 CAAACCTCAG CCATAAGACG CCTCACCTAT GATAGCTCAG TGGCCATGGT 
4 01 TCCCTTCGGA CCTTACTGGA AGTTCGTGAG GAAGCTCATC ATGAACGACC 

451 TTCTCAACGC CACCACTGTA AACAAG TTG A GGCCTTTGAG GACCCAACAG 

501 ATCCGCAAGT TCCTTAGGGT TATGGCCCAA GGCGCAGAGG CACAGAAGCC 

551 CCTTGACTTG ACCGAGGAGC TTCTGAAATG GACCAACAGC ACCATCTCCA 

6 01 TGATGATGCT CGGCGAGGCT GAGGAGATCA GAGACATCGC TCGCGAGGTT 

651 CTTAAGATCT TTGGCGAATA CAGCCTCACT GACTTCATCT GGCCATTGAA 

701 GCATCTCAAG GTTGGAAAGT ATGAGAAGAG GATCGACGAC AT CTTG AACA 

751 AGTTCGACCC TGTCGTTGAA AGGGTCATCA AGAAGCGCCG TGAG AT CGTG 

8 01 AGGAGGAGAA AGAACGGAGA GGTTGTTGAG GGTGAGGTCA GCGGGGTTTT 

851 CCTTGACACT TTGCTTGAAT TCGCTGAGGA TGAGACCATG GAGATCAAAA 

901 TCACCAAGGA CCACATCAAG GGTCTTGTTG TCGACTTTTT CTCGGCAGGA 

951 ACAGACTCCA CAGCGGTGGC AACAGAGTGG GCATTGGCAG AACTCATCAA 

1001 CAATCCTAAG GTGTTGGAAA AGGCTCGTGA GGAGGTCTAC AGTGTTGTGG 

1051 GAAAGGACAG ACTTGTGGAC GAAGTTGACA CTCAAAACCT TCCTTACATT 

1101 AGAGCAATCG TGAAGGAGAC ATTCCGCATG CACCCGCCAC TCCCAGTGGT 

1151 CAAAAGAAAG TGCACAGAAG AGTGTGAGAT TAATGGATAT GTGATCCCAG 

12 01 AGGGAGCATT GATTCTCTTC AATGTATGGC AAGTAGGAAG AGACCCCAAA 

1251 TACTGGGACA GACCATCGGA GTTCCGTCCT GAGAGGTTCC TAGAGACAGG 

1301 GGCTGAAGGG GAAGCAGGGC CTCTTGATCT TAGGGGACAA CATTTTCAAC 

1351 TTCTCCCATT TGGGTCTGGG AGGAGAATGT GCCCTGGAGT CAATCTGGCT 

14 01 ACTTCGGGAA TGGCAACACT TCTTGCATCT CTTATTCAGT GCTTCGACTT 

1451 GCAAGTGCTG GGTCCACAAG GACAGATATT GAAGGGTGGT GACGCCAAAG 

1501 TTAGCATGGA AGAGAGAGCC GGCCTCACTG TTCCAAGGGC ACATAGTCTT 

1551 GTCTGTGTTC CACTTGCAAG GATCGGCGTT GCATCTAAAC TCCTTTCTTA 

1601 ATTAAGATCA TCGTCATCAT CATCATATGT AATATTTAC T TTTTGTGTGT 

1651 TGATAATCAT CATTTCAATA AGGTCTCATT CATCTACTTT TTATGAAGTA 

1701 TATAAGCCCT TCCATGC 
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CYP93Clv2 1 . . .MLLELALGLLVLALFLHLRPTPTAKSKALRHLPNPPSPKPRLPFIGH 4 7 

I I • I I li Jill I I I I I I 

CYP93B1 1 MEPQLVAVSVLVSALICYFFFRPYFHRYGKNL PPSPFFRLPI IGH 45 

* • * » . 

4 8 LHLLKDKLLHYALIDLSKKHGPLFSLYFGSMPTVVASTPELFKLFLQTHE 97 

: I : I Mi • - I I : : M I i ! ! I I i . | | | | | | | | j | . | 
4 6 MHML.GPLLHQSFHNLSHRYGPLFSLNFGSVLCVVASTPHFAKQLLQTNE 94 

98 ATSFNTRFQTSAIRRLTYDSSVAMVPFGPYWKFVRKLIMNDLLNATTVNK 14 7 

• M I = - - I : : : I I I : I I - I I : I I I : I : : I | | | : | f . . ; | 
95 -LAFNCRIESTAVKKLTYESSLAFAPYGDYWRFIKKLSMNELLGSRSINN 14 3 

14 8 LRPLRTQQIRKFLRVMAQGAEAQKPLDLTEELLKWTNSTISMMMLGEAEE 197 

• II I • - II-:. I I - . - : I I I I I I I I . I I . | | . | | | || 
14.4 FQHLRAQETHQLLRLLSNRARAFEAVN I TEELLKLTNN VI S IMMVGEAEE 193 

• 

198 IRDIAREVLKI FGEYSLTDFIWPLKHLKVGKYEKRI DDILNKFDPVVERV 24 7 

N : i : I - I I I I : ... I I I I I : . : I M : I : : I I . I M : 
194 ARDVVRDVTEIFGEFNVSDFIWLFKKMDLQGFGKRIEDLFQRFDTLVERI 24 3 

* 

248 IKKRREIVR. RRKNGEVVE . GEVSGV . . FLDTLLEFAEDETMEIKITKDH 293 

III: : I I : I I . II I : Mill: I II I I I I : | 
24 4 ISKREQTRKDRRRNGKKGEQGSGDGIRDFLDILLDCTEDENSEIKIQRVH 293 

• 

2 94 IKGLVVDFFSAGTDSTAVATEWALAELINNPKVLEKAREEVYSVVGKDRL 34 3 

II I = • I I i • I I I I - I I : • I I I I I II: I M : I ill: . I I I I M I 
2 94 IKALIMDFFTAGTDTTAISTEWALVELVKKPSVLQKVREEIDNVVGKDRL 34 3 

34 4 VDEVDTQNLPYIRAIVKETFRMHPPLPVVKRKCTEECEINGYVIPEGALI 393 

I : I I I I I I : - I I - I I I I I : I I I . I . I |:| I I : MM! . I : 
34 4 VEESDCPNLPYLQAILKETFRLHPPVPMVTRRCVAECTVENYVIPEDSLL 393 

394 LFNVWQVGRDPKYWDRPSEFRPERFLETGAEGEAGPLDLRGQHFQLLPFG 443 

M I : I I - I I : I I I I I M II I I . : . I M M I I M I M I I 
394 FVNVWSIGRNPKFWDNPLEFRPERFLKLEGD.SSGVVDVRGSHFQLLPFG 4 42 

444 SGRRMCPGVNLATSGMATLLASLIQCFDLQVLGPQGQILKGGDAKVSMEE 4 93 
I I M I I I I J . I I - I I . : I I I I I M M . I : I II I I : . . : I 

4 43 SGRRMCPGVSLAMQEVPALLGAIIQCFDFHVVGPKGEILKGDDIVINVDE 4 92 

... 

4 94 RAGLTVPRAHSLVCVPLARIGVASKLLS. . . 521 
I Ml I I I I . I I I I I - I I 

4 93 RPGLTAPRAHNLVCVPVDRTSGGGPLKI IEC 523 
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1 CAACACCTAA GAGTAACTAA TAAGAACTTT CTTTCTACTT CTTAGTATAC 

51 TTAACAACTT AAGTAAATAT AC T AC AAAGA AG C TAT AC AC CATGTTGGTG 
101 GAACTTGCAG TTACTCTATT GCTCATTGCT CTCTTCTTAC ACTTGCGTCC 
151 AACACCTACT GCAAAATCAA AGGCTCTTCG CCACCTTCCA AATCCACCAA 
201 GCCCTAAACC ACGTCTTCCA TTCATAGGTC ATCTTCACCT TTTGGATAAC 
251 CCACTTCTTC ACCACACTCT TATCAAGTTA GGAAAGCGTT ATGGCCCTTT 
301 GTACACTCTT TACTTTGGTT CCATGCCTAC CGTTGTTGCA TCCACTCCTC 
351 ACTTGTTTAA ACTTTTCCTT CAAACCCATG AAGCTACTTC CTTTAACACA 
4 01 AGATTCCAAA CCTCTGCTAT TAGTCGTCTT ACCTATGACA ACTCTGTTGC 
4 51 TATGGTTCCA TTTGCACCTT ATTGGAAGTT TATTAGAAAG CTTATCATGA 
501 ACGACTTGCT CAACGCCACC ACTGTTAACA AATTGAGGCC ATTGAGGAGC 
551 CGAGAAATCC TTAAGGTTCT TAAGGTCATG GCTAATAGTG CTGAAACTCA 
601 ACAGCCACTT GATGTCACTG AGGAGCTTCT CAAGTGGACA AACAGCACAA 
651 TCTCTACCAT GATGTTGGGT GAGGCCGAAG AGGTTAGAGA TATTGCTCGT 
701 GATGTTCTTA AGATCTTTGG AGAATATAGT GTTACAAACT TTATTTGGCC 
7 51 TTTGAACAAG TTTAAGTTTG GAAACTATGA TAAGAGAACT GAGGAGATTT 
H] I^ TAAGTA TGA TCCTATC ATTGAAAAGG TTATCAAGAA ACGACAAGAG 
851 ATTGTGAACA AAAGAAAAAA TGGAGAAATC GTAGAAGGCG AGCAGAATGT 
901 TGTTTTTCTT GACACTTTGC TTGAATTTGC ACAAGATGAG ACCATGgIS 
951 TCAAAATTAC aaaggaacaa ATCAAGGGTC TTGTTGTGGA TTTTTTCTCT 
1001 GCAGGAACAG ACTCCACCGC CGTGTCTACA GAATGGACTT TATCAGAGCT 
1051 CATCAATAAT CCTAGAGTGT TGAAGAAAGC TCGAGAGGAG ATTGACTCTG 
1101 TTGTGGGAAA AGATAGACTG GTTGATGAAT CAGATGTTCA GAATCTTCCT 
1151 TACATTAAAG CCATCGTAAA AGAAGCATTT CGCTTGCACC CACCACTACC 
1201 TGTAGTCAAA AGAAAATGTA CACAAGAATG TGAGATCGAC GGGTATGTGG 
1251 TTCCAGAAGG AGCACTAATA CTTTTCAATG TCTGGGCAGT GGGAAGAGAC 
1301 CCAAAATATT GGGTAAAGCC ATTGGAATTT CGTCCAGAGA GGTTCATAGA 
1351 AAATGTTGGT GAAGGTGAAG CAGCTTCAAT TGATCTTAGG GGTCAACATT 
14 01 TCACACTTCT ACCATTTGGG TCTGGAAGAA GGATGTGTCC TGGAGTCAAT 
14 51 TTGGCTACTG CAGGAATGGC CACAATGATT GCATCTATTA TCCAATGCTT 
1501 CGATCTCCAA GTACCTGGTC AACATGGAGA AATATTGAAT GGTGATTATG 
1551 CTAAGGTTAG CATGGAAGAG AGACCTGGTC TCACAGTTCC AAGGGCACAT 
1601 AATCTCATGT GTGTTCCTCT TGCAAGAGCT GGTGTCGCAG ATAAACTTCT 
1651 TTCCTCCTAA AATATCTTGA GAGGATGAAT CACCAACATA TAGCCTCTCT 
1701 TTGGTACTAC AAAATTATGA TGTAATTTTC TTATTTTTC TGTCACAAAG 
1751 GAAGTGTTGT AACTTGTAAT TGCATACAAA ATCTATAAAT TTTATCATCC 
1801 TATTCATTAT T IHAICAICC 
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mtlFS 
CYP93Clv2 



1 MLVELAVTLLLIALFLHLRPTPTAKSKALRHLPNPPSPKPRLPFIGHLHL 50 

1 1 * 1 1 1 * I ' ■ : I I » I i I i I II I I I I I I I I I i I I I I I I I I | | | i | | j | | | 
1 MLLELALGLLVLALFLHLRPTPTAKSKALRHLPNPPSPKPRLPFIGHLHL 50 

51 LDNPLLHHTLIKLGKRYGPLYTLYFGSMPTVVASTPDLFKLFLQTHEATS 100 
1 • 1 1 1 : 1 1 I I : : N I : . I I | | | | | | | I | | | | : | | | j | | , | , | , , , 

51 LKDKLLHYALIDLSKKHGPLFSLYFGSMPTVVASTPELFKLFLQTHEATS 100 

* * m 

101 FNTRFQTSAISRLTYDNSVAMVPFAPYWKFIRKLIMNDLLNATTVNKLRP 150 

1 1 1 11 11 1 1 1 I I I I I • I I M I I I I I I I I : I I I I I I | | | | | | | | || | | | 
101 FNTRFQTSAIRRLTYDSSVAMVPFGPYWKFVRKLIMNDLLNATTVNKLRP 150 

151 LRSREILKVLKVMANSAETQQPLDVTEELLKWTNSTISTMMLGEAEEVRD 200 

1 1 • • : 1 1 1 : I I I I' I • I I I . I I I I I I I I I | | I I 11111111:11 
151 LRTQQIRKFLRVMAQGAEAQKPLDLTEELLKWTNSTISMMMLGEAEEIRD 200 

201 IARDVLKIFGEYSVTNFIWPLNKFKFGNYDKRTEEIFNKYDPIIEKVIKK 250 

I I I: I II I II I I I. I. I I Ml I | |: || ::| || : ! I : : I : | | || 
201 IAREVLKI FGEYSLTDFIWPLKHLKVGKYEKRIDDILNKFDPVVERVIKK 250 

251 RQEIVNKRKNGEIVEGEQNVVFLDTLLEFAQDETMEIKITKEQIKGLVVD 300 
1 • 1 1 1 : I I I I I : I I I | . | | | || | | | || : | , | , | | || | | . | | | | | | | 

251 RREIVRRRKNGEVVEGEVSGVFLDTLLEFAEDETMEIKITKDHIKGLVVD 300 

301 FFSAGTDSTAVSTEWTLSELINNPRVLKKAREEIDSVVGKDRLVDESDVQ 350 
1 1 11 I I I II M . I I I | . | | | | | | : | | . | || | | : M | I I I I I I II I I 

301 FFSAGTDSTAVATEWALAELINNPKVLEKAREEVYSVVGKDRLVDEVDTQ 350 

351 NLPYIKAIVKEAFRLHPPLPVVKRKCTQECEIDGYVVPEGALILFNVWAV 400 

1 1 I I I : I I I I I I I : I I I I I i I M I I I : I I M . I I I : I I | | | I I I I I I | 
351 NLPYIRAIVKETFRMHPPLPVVKRKCTEECEINGYVIPEGALILFNVWQV 4 00 

401 GRDPKYWVKPLEFRPERFIENVGEGEAASIDLRGQHFTLLPFGSGRRMCP 450 

I I I I I I I : I I I I M I I : I I | | | : | | M I I I I I I I I I I M | I I 

4 01 GRDPKYWDRPSEFRPERFLETGAEGEAGPLDLRGQHFQLLPFGSGRRMCP 4 50 

* • 

451 GVNLATAGMATMIASIIQCFDLQVPGQHGEILNGDYAKVSMEERPGLTVP 500 

II f i I I • I I I I : : I I : I I I i M I I I I : I | | || M i M I I I I I I 

4 51 GVNLATSGMATLLASLIQCFDLQVLGPQGQILKGGDAKVSMEERAGLTVP 500 

501 RAHNLMCVPLARAGVADKLLSS 522 

I M . I ■ I I I I II Ml I I I I 
501 RAHSLVCVPLARIGVASKLLS 521 
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